Introduction
Carbon dioxide and reactive trace carbon gases play importat roles in regulating global tropospheric composition and climate [i.e., Logan, 1981; Liu et al., 1987] . As examples, the oxidation of CO is a major global-scale sink for OH [i.e., Logan, i981]; CO2 and CH4 are noted greenhouse gases; and non-methane hydrocarbons (NMHCs) are potentially significant sources of atmospheric CO [Logan, 1981] 
Experimental
The NASA DC-8 was deployed each month from January to March !992 to underfly regions of the arctic polar vortex. A minimum of five flights were conducted during these monthly deployments including transits from San Jose, California, to Anchorage, Alaska; Anchorage to Stavanger, Norway; Stavanger to Bangor, Maine; and Bangor to San Jose. In addition, survey flights were conducted during January and February to Tahiti (from San Jose) and Puerto Rico (from Bangor), respectively, to investigate the spatial distribution and atmospheric effects of Pinatubo aerosols. Individual flights were 10 to 12 hrs in duration and included sampling both within the troposphere and lower stratosphere (to 12 km altitude).
Trace carbon species were measured aboard the DC-8 using (1) a differential absorption tunable diode laser (TDL) system for CO and CH4 [Sachse et al., 1991] ; (2) a broadband, nondispersive infrared absorption sensor for CO2; and (3) grab sample collection followed by laboratory analyses using gas chromatographic techniques for NMHCs [Blake et al., 1992; flight. The canisters were subsequently shipped to the University of California at Irvine, and samples were cryogenically preconcentrated and analyzed for NMHCs using gas chromatography with flame ionization detection. Mixing ratios were referenced to Scott Specialty Gases (Plumsteadville, PA) and NIST standards. The system has a detection limit of 5 pptv, a precision (_if_. 1 sigma) of 2 %, and an accuracy of about 5 %. Samples were generally analyzed within 1 to 2 weeks after collection.
Tropospheric data were extracted from the overall DC-8 data set using the following procedure. First, all data recorded The late winter carbon species mixing ratios above 40øN were also greatly enhanced relative to comparable summertime measurements. For example, our March CO values (Table 3) were about 50% larger than those reported by Talbot et al.
[!993] for summertime polar air masses over Canada and Alaska. In addition, the March C2H6 and C3H8 mixing ratios (see also The high positive correlations of Table 2 
Conclusion
The AASE-II observations substantially enhance the available base of information on the latitudinal distributions of CO2 and reactive trace carbon gas distributions in the mid to upper troposphere. Specific results indicate that concentrations are much greater and more variable over the mid to high northern latitudes than within the tropics or subtropics. This reflects both the seasonally reduced rates of photochemical destruction and the greater abundance of biogenic and anthropogenic sources in northern regions. Concentrations within polar and arctic air were also observed to increase between the January and March flight series implying that, because of the reduced efficiency of removal processes, pollutants tend to accumulate in these air masses over the course of the winter. Finally, the fluctuations of most species over mid to high northern latitudes were correlated with those of CO2 and CO which suggests their enhancements may be caused by combustion-related sources.
